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(54) ELASTIC BOUNDARY WAVE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate characteristic designs and 
production and to obtain a stable characteristic by forming a comb-line 
electrode at recessed parts which are periodically provided on a main 
surface of one piezoelectric material single-crystal substrate, 
performing cleaning and hydrophilic processing of the surfaces of two 
substrates as an interface, overlapping them, performing heat 
processing and directly bonding them on an atomic level. 
SOLUTION: After a piezoelectric material single-crystal substrate 11 is 
cleaned, a photoresist mask is formed and performed etching, and a 
metallic film is formed on a plane on which recessed parts are 
periodically formed with vacuum deposition. Next, a metallic film 
except the photoresist mask and the recessed parts is eliminated, the 
metallic film remains only at the recessed parts, and comb-line 
electrodes 13, 13', 14 and 14' are formed. After that, piezoelectric 

material single-crystal substrates 11 and 12 are overlapped and undergo thermal processing at about 200° 
C for ten hours after their surfaces are cleaned, and hydrophilic processing is performed. As a result, 
bonding that is related to oxygen, hydrogen and substrate component atoms proceeds from the bonding of 
hydrogen bonding subjects of a hydroxyl group and bonding is strengthened. This improves a piezoelectric 
and elastic quality and increases the degrees of freedom for designing. 




http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAzgaW9vDA410335974Pl.htm 



9/15/2005 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending tlie examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://\\wwl9jpdLncipi.gojp/PAl/result/detail/main/wAAAzgaW9vD^^ 



9/15/2005 



msmmif ijv) (i^) ^ |§ |^ ^ ^ (a) mmuwrnm 

(43)4)^11 B ^mmimunm 

(SDIntCl.' iSWJSat F I 

H0 3K 9/25 H0 3H 9/25 Z 

C 



(21)ttiB(#^ 


»HJp9- 139921 


(71)ttiBlA 


OOOOOliS^l 










(22)tilBiQ 


JF^9ipa997) 5^290 










(75?)5BM# 


m mm 






















(7J?)I6M# 


:Kn em 






















(75?)«M« 


m «- 








*R»»PWTtl**n*1006«* «iT«iB 














(74)ft31A 


^att woj (^1.2^) 











(54) 



(57) [^$«>3 




(2) #^¥10-335974 



iwsittz>mm. i ^.zw&m'mmM'i: 
[mm3] mm^ibm2comcoohii'^^j:<b 

»bt^m*^hmimi z b mmbtimm 1 1 
tzii 2 iztmm^mmm^, 
[««Ji4 3 m 1 <omb . m2(rmwib . mum i 
(7ymbm2<Dmmzii'>xmtitz'^3<r)m.b. % 

m^BX'h "0. ti^-o. 'y^j:<bi,i -y^mco-:fji.m± 
izm^ $ ixfzmizmMmBmmm^ ^ti. mumB 

nmm^^tit:mi)^J'-'^j:< b 1 1 ^(7)mb^j:l J: o 

tfrlESK m2iiXX/m3cr)micr>m-^^mb^j:6m 

mmmmmt. mmmix. miai-^rh^tmrn-t 
hzbiz^ '7x^^u<fux'm.m^-^^ti?>zb iim 
btimmm^^. 

imtTMs] mMicot^x(om.ti^Emi^m^BX't) 
^zb t:mbthm^m4 izMmcmmmmf", 
imme] iuieco^k ®2i}j:t^^3<oa«o^ 

iimt:m^bthmi3^(:>mimi z b ^mbti 
mm4 1 fzii 5 ^zimm^mm'ir, 
immi] mmmmti^^^m^bi-?>'k^x'hi 
z b ^mbt^n^m i *»'?>6<7)v^-rn*<f^(03!|f 

imm ] mmmiz^mm^^tifzzb m 
Wibi-im^ii)^(>7<7)\,^-nit>^iz^mmmim 

[000 1] 

K^zm\^m'&m^mm=F^zmth t (r>xh h . 

[0002] 

{m^m%\ jfi^. ^mw'Mmm<^'-m^^zi. 
0, iifnas§60/jNM. !gi. iSttlg'fb*^it^•c-v^s. z 
tik<r>mmz\i.&-rmL^-^m.y ^ ^i':?**«g®rs> 
*). ziK^cTym^'^nmmy ^ >i^^i,znixt4--m. 
m.. ^itmit¥iiiiijt^tix\>^^. mkx^ztif^n^ 



ixxttz, 5itt^K««^^«s, mm.i)^i.f.zmmm^: 
mmiT^'^^^x-h^. itztfi-oxwmmmtsxx/-^ 
mm^mmmmmmm^z^t <mmR 
&t. mmzmmmmtmmmMwm 
X. mfi,^^}^ti(mt:^ii. it:i}i^xwmm 
mtmmmmiz^mu¥fi-i>-mt<h 'o.r.ibm 
^^mmr&mi-i^-^-y ^-i^izxtiT--m:^:^iytm i 

X$i±in^j:'>X^^tz. ZcoXoliZ^'&mmmTi.zli 
J^'y*r->Ji:fi-mX'h •) . %W^-^m.y t iV^ffXk 
^^W'i-y'>--i;cr>±^^X'^tl, ^(^fcitMmm' 

n^my ■ni'i'coAMit. mM.itiizim^ti^h'ofz. 
[0003] ±si<7immmm-ti t^ot txwm^ 

^tzmmizx^^iu^'-^M'p^^x . ^\tm<±iz^ 
^m^im-tiT^u xx'hi. m^m^m^Fn. ■ 
mmti'utiiLx^^^\^t:ibJ'<y ^-'jm^wx'h o . 

mbtth, m^<m^mm=F. tzbt^mmm. 
y ^ )Vif^wmm-m.^^x'\t. ^^^^zmmm 

m^Lfz<D%nmmmiy^f^'v i'm<nimmx'mm 
tfz\i. ^m%mmzmmM^m^Lfz<ri%m. 
mi:y^f^-v^^<^mm:m^L. ^h\.zmm.wz 
nTm^:^f^^y^m<r)-m.Tmm-i>, mtimk^z-is. 
^mi!iax.hzbi,zi:'^xw&m.^^^mmLx\^h 

9 mm^m. pp. 17-22). WT{c«e*o5¥it 

^mmi-f.z^\^xmmh, m n±. ^mmm. 
mm^imt. mm.mn=f-\t. K^wmwn 1 . 
i^s.%wmi2. mmnmi3. 74, 73'. 74'$: 
m^^xm^^ixh. E.%wws.7 H-^zmmmis. 
74. 7 3\ lA'-hm^^fi. nMB^mi.^zxi'^-'y 
^^siLcomm&^zii ^^mmwrni 2m^^tih. 

[0004] 

^Mi. mmr^'siT^m^^xn.mmmmmh, z 
cojs^, mw.bwmn<r>^-^^zmm^^i'fh, tzbt 
\fmmbLxEmii^imj!iibt . E-wm-^^-ftzV) 

f,z\i'yts:< b hm^B-nm-l5mz^hi.XR\^^'^h 

zbifi'mx'hhtiK m^^^hiz^^zii. mLbm 
i^<rym'kiy^mhihxm'&^ixt, ttzmmm 

LfzKnm\m^m'&.'K<n\fh-)^ti^±t < . ^vi/^m 

bmm<r)m^ii^ti>izm^^ixio ttz. m^^j:m 
mm^mmm^Fizm-t^izii. ffi«o»istjEEm 
mm^^izxmmmmify^tiif)^. m^com 
izxhmxiim^mi^xm&^tit. ttz. mm 



(3) 



0-335974 



bixm^mi:m\>^tzm^izii. mmm-^umBi 
m'o. s^>{c, mmm^ii^-i>z-rhzkmL 
v>. ttz. mmmiz}i\,^xmitmmii^L<m^i. 

^mm-\x'mmmmmmm^j:uzmmL. a^ois 
m&im^zm^-tiz t i-^mt t . mm^^m 
mmM,x'mmMimmm^'Fi:mm-i i 

[0005] 

micomt. m2cr)mt. wmim 

^tifzmmzmtimmmiimm^tih. mmmmwm 
f}m^^tifzm*^^mt^j:h x o izmif^ i axr/mi 

x'hh, zm^\,zi5\^x. mm.ti^i.tLx-mim 

m.t. W.2(r)m.b. mi^\<r)W^bW.2(r)Wm.z 

1, -^x^tfifz%3<T)-m.t . mm.^wmhfz^<r) 

'}^^ts:< b 1 1 ^(omm^smm-m^x-i) 0 . 

^< fc 1 1 -ycr,mmc^~iji.m±izmmznm^rLtz 

mizmsiBm.mm^^tii,, ^a^miaxx/m 

2. m3<r>mifi. mmmumm^^titzmiifm 

b^j:^xoizixm ^zmm-^^tih , mtm-^ii. 
m-^mb^j:6mw.mmmmt. m'imMLx. m 

xmrnmscomamt^zb^mbti. zcr>x 
o^j:mmb^zbizi*). Es^tcffin, m<r>u 
^m:k^ m^mmm=f-m^x'^ tfzmit 

^x<r>mmti'Emi^m^BX'h'oxh tfzmM^j'- 



ttzmmmM^^^ii^ifbth'^^x'h'^xi^x 
\-\ trzmsimmMizmmm^^tLx\,^xi>x 

[0006] 

iwmmmmmi ot, :¥m<r>mii&mmiz-?\^ 
xmmmmi:miL^j:t<mmmmti> . 
(mmmmi )mni. ^mm\tmmmTm 
i<mm(r>mm(ois^^xmwmx'h'o. ii2ti, 01 
(7) a - a ■ ^x'<r>mwmx'$) 4 . 0 1 0 2 fcs^-r wtt 
mmm'Fii. Emmi^^m. 1 1 , Emm^^am 
mi2. mmmmis. 14. i3\ l4•s:ffl^r^-c^ 
mixx\>^h, -ucoEmm-t^mmi im^miz 
ummmmx-m^^tixn'o. mimmzm 
14. i3\ 14'tmfS.^tixK^h. m 

^ii'^tiTfk ttzt <r>X'h 0 > 0 1 fc 0 2 tc^-f T.* nM X 

t'ti. 1 bEWf^^^nrnm 2b 

ifwm-^'izi.y) . ^mvj:uzm\t^tix\^i,. 
ii.miiXx/^2<r)WS.i\. 1 2«0iJ'^^<tt-:^ 

(i. mw^bi^wm^w^x'hh. ^m.^m^bL 
xmmt. mmn&i 3. 1 4(c3<#«^s:raoi-& 

1 2<^Wi(r>^mi<z^':-xmmmmmmfh. zm- 
m.^mi.mm^% 1 3 \ 14' x:m/m.m\,zm. ' 

[00071 i«»1ti^lf«[5gi^<0i[Jirn-bX(i. ffi 

tih. ttmimmmmz-:>^^xmm-ti> 04 tc® 

5^mmh (a) . mzy t Vi^i^XV-^Xi^ \ 5^ 
m^LtzmWMl \ ^vWh^imX':L'v^yy\^x 

mm\zmumm-h (b) . 'mzmu^m^Ltzm 

\.zmmmi,zi-iX^w.m\ e ^j^fiS-ti, ( c > „ ^ 
mi^mMi.. ntL<\mm<n>mbmi^L< 

\ih-rt^zm\^ififk\^. mii.zyirVi'i^XV'^X^ 
1 5^l^*TS (d) . iiOt^IHIgBJJt^hO^EIBttiiJ 

[0008] mmmt. m<r>ii 0 kzm^ lx^a 

\\ 05{=®J^fli<OJgjSS$:^«IS:t>oTjirr, \it 
ii^^zEnwrn^^M 1 1 ^mLtz(^-h, ythu=J 
XV-^Xi^ 1 5im^-th (a) . 'Z>^l,zyithV'JX 
^-7X9 1 5 5r}g«Lfo»«?l 1 S-7'yi!^?kJ§?aT'X 

'•j^yyLxwmmzm-imm-h (b) , gg^^-c, 
7 :}• M^y';?. h v^^' 1 5 s-i^-ri. ( c ) . <!Riz\m 



(4) 



#^T10-335974 



(d) . zzx'±mi6<7)mii. mKimm 
^mco^mi em^t^f^i^. mmm^^timm 

7.<m^iY}mf,zii\^x nvij v mm^m-th fz 
nb. mmmmmmbLx^i^^bti^mirm 

miz^mmm^t^ zb^zx-yx. ^mmmiza 

[ 0 0 0 9 J mzmm-^y°o-tMz-:>i^xwpn-ti, 
t-f. mm-^ixo btiEmm^mn^ mm 
m0.^tix^^i) 11 (T^mm^j:^ mz^mii^mm^mm 
1 2^mmmmtti. m^^xm>iiimm-ti, m 
miziimni7y=i-T-mm'it>i<.mwnzmzbiz 
X 0 , mmiZTmmm^izm-ti j; 3 tc'Sr o m^Mt 
sni. . mzmx+^mwt^ . zmzx o 2<^<7)S 
«ii , 1 2<^miZ7mm<mti . zcDm^xm 

ie2tic<7)fflSSrMto-^i5-ti:5 b . ±b tX^m^^m 

m-^izx^eism^iommm^i-i. ztnzx<o.E 
mi^mmmi l<7)mm^J:Wl<zsMm■^^mml 

[00 10] K^ttxh+mm-^^mm^i^tix^^ 
wri^ tx\ 10 orjiUioasEtiai om^m i o 
mizmfx^'^K . :mmmmizi5\,^xm2 o o-c 
X. mmcoTHmi^-^mco^-^^-h. wim'^m. t 

[00 11] mmm-^ii. 2'^cowscr)mco. mmm^ 
:n■$^:v^M^^'<;^^o«-&ffl^§s^v^a. ^^mtmrnx' 
(i, ffiMs^ti. m'^mb^j:i^»mi:mmt. m 
7Mmmix. mh-^h-tmumti, zb^zx'o mm^ 
ti^. mmm'f-?:'ftLfz^'F]y'^\^cr,it^i^-^m^X'h 

xi^^^tix\^hzbt-(>. is^m<7)mm^j:T^mm 
m-^m^zmm^tmffiimm^imib 



mz'mtzwsimzcop^'mmim^ti' z b . 
wm-^izx^xmizmmmmt:mizmif)'^tsz b 

Sr^lglcLTV^I,, tjt. Em*^^B«fiRl 1> 1 2 

E«f**^^a«i 1 , 1 2ov^-rn*^:^ 
xii. ^^m^bcom-^^tizx h f^u xco^mitb 

ij, ^m^mmxuemifmLi n^zm^^m^Lm 

[0012] (%mmm2 ) aeji. *!«BB<7)5!iitti^ • 

^mm^<r>w. 2 <^mmmm<^ i mx^mmx-h o , 

I17{±. ll6COa-a'gKT'c7)8)fB(lT'S>l.. EI6fcIl 

nzijk-txoiz, wnm^mm^ii. Em^^m^M 
4 1 . E^mmmm 2 . m'^mm&mLA 3 , 

1SJg«fii4 4. 4 5. 44\ 4 5'im^^XmfS.^tlX 
v^S, ff«**iSaa«4 ico^^ffltctiEirSojgRB-C 

m^m4 2}5XtfEmi^m^Bmm4 3 i^ix^-ti 
7ikitz{>cox'h'o . E^mm^Bm&4 1 . ffmf**^ 
&m42isxr/EnmM^mm4 3^i.lSL\^^zmm 

^izxmm^\:$tix\>^h, ^rfc, 3fXcoa«4i, 4 

2,43 0^-^:< 1 1 1 «Cc7)»K*>'jSm#fefBT'$>fL 

mx'hi. mm^m^b ixmi^i b^.mm 

mffi4 4 . 45 {:3g#«*?: EPJD-r ^ ^ i: ct 0 P^ftJi 

aiti., ciT. f^2<DEnm.i&^fis.4 2<Dm^i 
m<-tib.mi <r)mmm<7)W^m^mm^bm^j: 
0, »ttti#js«i. ±izEmimm^^4 2mim 

^izm^^tih. zcnmmmmx'li. mmmmi:m\^ 
fzmmm^mmf-<Dm^^i:7ri l-cv^i.*^ m i tfon 



(5) 



0-335974 



mmt mmiz. mm^zy ^ /i^^'^im^izthm-^iz 
(i. mmmmm'^m^i'^mi^zi^tx^mti'. 
[ 0 0 1 3 ] t zbX'^w^mm'Fffimmra'tx 

izm^ti^. tr. mnmmmiz-^\'^xmmt 
ti^izEmi^m^smmA i imnifz(^h. y^hi- 

xXhvX^'4 6Sr?^^-r-5. (a) . i^:lC7:j-hUvX 
h -rx 4 6 SrJ^lS Ltimm^ 7 -y Km^JSJarx 7 
^VT'U-Cjg^WtClHIglS^rJe^fl. (b) , iXizmm 

mm^umizM^mizx-^x^mA i 
(c) . z::T'^m4:imMt. mL<\m 

f*l^7^M/i^"Xb-7X^4 6 5:^*-tl) (d) . JKT) 
«]S4 73&<ai.. 

•f. «ity>lcEm**ie^1S4 IS'ijtffL^O*), 7 

^ M/>''XhVX^?4 e&ffM-f'S (a) . or(C7* 

t'X.y^y^tTii^Wt^lHlgP&jefig-ri. (b) . 
7=rbUxXhVX^'4 6Sr^*i-S (c) . {Jet 

■ri. (d) . ^^w,mAimMi. mL<\m^m 

ffi««s#^ftS«4 l(7)^B^fJ0^t-t ( e ) . JiLL 

ff)r\3^x\,zi.'^xmi\m<r)Mz-kwSiA itmh . 
mm'&m'i^m=i-x'\mmMm'mm^zi. m 

mmmttx^^^'^tth^m^mmtrz. 
i:m^-thzbizx^x. :^mst<mmizm^m.n^ 
[0015] mzm.mn^-kro-txiz':>uxmmt&. 

xm^itwrnt^. mu^mzimniTyt-T-mi 
it^mmmzm-tz 1 1: i o , m^zTiiw^mmzn 
mt^xoiztcKimit^tii, mzmx'+mm 

ZtlizX'OS^comRA l~4 3<0^iBt*Ka** 
f'f^-tl.. C:<7)^^<ST'3ti!:(0»|R4 1-4 3$-a*a^;fo 

ithb.^t LX7mm<o?m^-^i,zx 0 3^j^c7)ss4 

1-4 3 JiLhOiSS^-&ru-feX«i^iaX' 



[0016] ::<7)|i*Ti+*^rS^§SMf f>nTv^ 

^-c, 10 O'CliLhcOiagT-liC 1 0;J}-*»^.St 1 0 
^tmmt^ C t {c J: 0 . «-^#ffl*»'?>^Kfflfi^:>>*^ 

»:^^^tt^tTv^<. :^m&mmizi5\i^xm2oox: 

x'io^m<m^i"if'ox\'^i. zcrt^miizx-:' 
X. mm(7)mi^^±i¥m'^i)-(>. m^^m. t 

[0017] E««^{4, i^m=i-t^j:h%Wcf-it-y 

~mm:^^^tix\^h:ibt,^t,^ ^-^^mmm 

i!|c<4SiaT'iec:&/::i6. i^^i,zii\^xWSi(.zmim)]\t 
Xt (4^=5:0, A'/P^'OffimW, 5¥tt6*rt4KSrfii-o7t:^ 

^mmmmmt^tihtz^. m^ti:wmm'm.^^m 
^i,znm:^h. ttz. ^•<.)V'7mw.}£oL^m-^Lx\^ 
hfz^. mivmthfzitymmmt'^ii'. mm^ 
ti:i^WTmm.m.m^^^X'%h. tfz. 
jBmx'ii-ijcDmm^zmmzwmzcoPf.mmmmfii 
tiztiiK'^. mmm^izx^xmizmmmt:^ 
^izmify^tszti-^mizix^^h, tfi. :^m&m 
iz}5mEmmm^Bm.4 1 , 4 3 ^ 1 1 ^zmjm 
m:^'yxmizmmifzmm'ijmm^m^».m'i' 
t mmcoi^mm htih. ^hizz co«)ttcov ^xii . 
m.mM^m^yxmnzmm&(. u^-r < =3: 0 , 
t tzwmcommmi&&m\tmm^hmMi)^ 
hh. ttz. ^mmm.izmhEMwm^miA2 
^:^izmmttzimx%mm'&m-m'¥-t nm 

<r)m^m%t^fih. ^ {^^zz<nm^^zr>\\x\i. 5*142* 

[ 0 0 1 8 ] ^rfc. i^^mmx'^iEWimm i ^zm 

mm^Ltzt^. ffS*»K4 2 1 L<«4ffim»«c4 

3 (c[H]gi5& JB« LT t) co{4m ^ ^ 

fl!!«0SSc4 2^/i{i4 3C0Mctfif-ttT[Hia5$r» 

fi!tLrt,^v%. ttz. *iiifije®-c{i3tt:<oa«5:-fi§ 

[00 19] 



(6) 



iRp^^l 0-3 3 59 74 



[112 } fiiSc7)?¥1iii^»«^c7)Sijffl0 

[114 ] mM<7)^^m^mmf-(om 1 

[05 ] mim^mmm^com2<Dnm^^mm 



[09 ] fFie<o5ittii#»«i^oig 1 (owmm^WiC^'^ 



[01 0] M2<03¥ttii-5fiSfR^«0^2<7)m®^lSa<0 

iKBB0 

[011] t^<05¥1t«^»«i^<7)aiijBii 

11.12 ffm***sfBS« 
13. i3\ 14, 14' mmmm 
16 ^nn 

4 1. 4 2. 43 Kmi^m^Bm 
44. 44'. 45. 45" mmwM 
47 



[01] 



[02] 




\ 

(7) #^^1 0-3 3 5974 

me] imi] 




(72)^HM Baa m 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] It consists of the 1st substrate, the 2nd substrate, and a 
Kushigata electrode for exciting an elastic wave. One [ at least ] 
substrate of said 1st and 2nd substrates is a piezo electric crystal 
single crystal. And said Kushigata electrode is formed in the crevice 
where one [ at least ] substrate was periodically formed on the 
principal plane on the other hand. The elastic boundary wave component 
characterized by joining directly the substrate front face which turns 
into said the 1st and junction interface of said 2nd substrate so that 
the field in which said Kushigata electrode was formed may turn into an 
interface on atomic level defecation and by carrying out 
hydrophilization processing and carrying out superposition heat 
treatment. 

[Claim 2] The elastic boundary wave component according to claim 1 
characterized by all the aforementioned substrates being piezo electric 
crystal single crystals. 

[Claim 3] The elastic boundary wave component according to claim 1 or 2 
characterized by choosing at least one substrate from the matter which 
uses silicon, oxidation silicon, and oxidation silicon as a principal 
component among the aforementioned 1st and the 2nd aforementioned 
substrate. 

[Claim 4] The 1st substrate, the 2nd substrate, and the 3rd substrate 
pinched by said 1st substrate and 2nd substrate. It consists of a 
Kushigata electrode for exciting an elastic wave, and at least one 
substrate of said 1st, 2nd, and 3rd substrates is a piezo electric 
crystal single crystal. And said Kushigata electrode is formed in the 
crevice of at least one substrate formed on the principal plane on the 
other hand. The elastic boundary wave component characterized by joining 
directly the substrate front face which turns into a junction interface 
of said 1st, 2nd, and 3rd substrates so that the field in which said 



Kushigata electrode was formed may turn into at least one interface on 
atomic level defecation and by carrying out hydrophilization processing 
and carrying out superposition heat treatment. 

[Claim 5] The elastic boundary wave component according to claim 4 
characterized by all the aforementioned substrates being piezo electric 
crystal single crystals. 

[Claim 6] The elastic boundary wave component according to claim 4 or 5 
characterized by choosing at least one substrate from the matter which 
uses silicon, oxidation silicon, and oxidation silicon as a principal 
component among the 1st, 2nd, and 3rd aforementioned substrates. 
[Claim 7] An elastic boundary wave component given in either of claims 
1-6 characterized by being the alloy with which the Kushigata electrode 
uses gold as a principal component. 

[Claim 8] An elastic boundary wave component given in either of claims 
1-7 characterized by forming a protective layer in the Kushigata 
electrode. 

[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the elastic boundary 

wave component used for a filter, a resonator, etc. 

[0002] 

[Description of the Prior Art] In recent years, small [ of communication 
equipment ], a light weight, and high performance-ization are 
progressing by advance development of mobile communication technology. 
An oscillator and a high pass filter are surely required for these 
devices, and small, a light weight, and high performance-ization are 



called for also from these oscillators and high pass filters. The 
surface acoustic element has been conventionally used for these 
oscillators and high pass filters widely. A surface acoustic element is 
a device with which an elastic wave mainly spreads a solid-state front 
face. Therefore, the condition of a solid-state front face and its near 
affects the propagation property of a surface acoustic wave greatly. The 
gas near [ which an elastic wave specifically spreads ] the solid-state 
front face, a steam, etc. affect it. Therefore, space needed to be held 
on the substrate front face which an elastic wave spreads, for example, 
the surface acoustic element was put into the package, it was filled up 
with inert gas, and the closure was performed. Thus, a package is 
required for a surface acoustic element, and the magnitude of an 
oscillator or a high pass filter is decided by magnitude of a package. 
Therefore, there was a limitation in the miniaturization of an 
oscillator or a high pass filter, and lightweight-ization. 
[0003] There is an elastic boundary wave component to solve the above- 
mentioned problem. An elastic boundary wave component is a device with 
which energy is centralized on the interface to which two solid-states 
were joined, and an elastic wave mainly spreads a junction interface. 
Since the interface has not exposed the elastic boundary wave component, 
the miniaturization and lightweight-izing of an oscillator or a high 
pass filter of a package are attained unnecessarily therefore. With the 
conventional elastic boundary wave component, for example, an elastic 
boundary wave filter and an elastic boundary wave resonator, after 
forming the Kushigata electrode in a piezo-electric substrate, a non- 
piezo-electricity layer is formed by the forming-membranes methods, such 
as a spatter. Or after forming the Kushigata electrode in a non-piezo- 
electricity substrate, a piezo-electric layer is formed by the forming- 
membranes methods, such as a spatter, and a non-piezo-electricity layer 
is further formed in said piezo-electric layer by approaches, such as a 
spatter. The elastic boundary wave is excited by adding an alternating 
electric field to said electrode (the Japan Society for the Promotion of 
Science surface acoustic element technical 150th time [ 9th ] committee 
study materials, pp. 17-22). The conventional elastic boundary wave 
component is explained below. Drawing 11 shows the conventional elastic 
boundary wave component. An elastic boundary wave component is 
constituted using the piezo electric crystal substrate 71, the non-piezo 
electric crystal layer 72, the Kushigata electrodes 73 and 74, 73' , and 
74' . The Kushigata electrodes 73 and 74, 73' , and 74' are formed on the 
piezo electric crystal substrate 71, and the non-piezo electric crystal 
layer 72 is formed by the forming-membranes methods, such as a spatter, 



on an electrode forming face. 
[0004] 

[Problem(s) to be Solved by the Invention] The above-mentioned elastic 
boundary wave device forms a laminated structure using a thin film 
process. In this case, a limit is received in the combination of a 
substrate and a film ingredient. For example, when choosing a piezo 
electric crystal as a film ingredient, in order to take out a piezo- 
electric property, it is required to make an one direction arrange and 
carry out orientation of the crystal orientation at least, but in order 
to carry out orientation, the combination of a substrate and a film 
ingredient is limited extremely. Moreover, the membranous direction of 
orientation is also limited. Moreover, the piezoelectric film formed by 
sputtering etc. has large dispersion in an elastic property, and a 
piezo-electric property is inferior in it compared with a bulk single 
crystal. Although it is desirable to form a piezo-electric single 
crystal thin film with an epitaxial growth technique desirably, the 
substrate which can do epitaxial growth is restricted and the 
combination of a substrate and a film ingredient is limited further. 
Moreover, although the laminated structure by the substrate of 
arbitration and the combination of a piezo electric crystal is called 
for in order to correspond to the elastic boundary wave component of 
various applications, by the approach by the conventional membrane 
formation, combination is limited extremely. Moreover, in a thin film 
process, since substrate heating is required, residual stress poses a 
problem. When stress remains too much in a substrate cooling process, 
specifically, a substrate may be destroyed. Even when not resulting in 
substrate destruction, curvature arises in a substrate, and it becomes 
the cause of fault in using a photolithography for a process. Moreover, 
although the substrate thickness of extent whose variation rate of an 
elastic boundary wave is substantially lost in a laminated-circuit-board 
front face was required for the elastic boundary wave component, when 
based on membrane formation, deposition of the film of sufficient 
thickness took time amount, and there was a problem practically. 
Moreover, when adhesives are used as a means of a laminating, there is a 
limit in the thinness of a glue line and it is still more difficult to 
make thickness of a glue line into homogeneity. Moreover, in a glue line, 
an elastic boundary wave is decreased remarkably, and a desirable 
property is not acquired. Moreover, the elastic property of a glue line 
also changes with time amount. The purpose of this invention makes it 
possible to realize the laminated structure in the bulk substrate 
ingredient of arbitration without a glue line, and to form the Kushigata 



electrode in an interface, and a property design and manufacture are 
easy for it, and it is offering the elastic boundary wave component by 
which the property's was stabilized. 
[0005] 

[Means for Solving the Problem] The 1st elastic boundary wave component 
of this invention consists of the 1st substrate, the 2nd substrate, and 
a Kushigata electrode for exciting an elastic wave. One [ at least ] 
substrate of said 1st and 2nd substrates is a piezo electric crystal 
single crystal, and said Kushigata electrode is formed in the crevice 
where one [ at least ] substrate was periodically formed on the 
principal plane on the other hand. Said the 1st and said 2nd substrate 
are directly joined so that the field in which said Kushigata electrode 
was formed may turn into an interface. Direct junction is defecation and 
junction of the atomic level which carried out hydrophilization 
processing and minded the oxygen atom according the substrate front face 
used as a junction interface to carrying out superposition heat 
treatment. In this structure, it is characterized by an elastic wave 
mainly spreading the junction interface of said 1st substrate and said 
2nd substrate. By taking such a configuration, it excels in a piezo- 
electric property and the degree of freedom of a design can offer a 
large elastic boundary wave component. Moreover, the 2nd elastic 
boundary wave component of this invention consists of the 1st substrate, 
the 2nd substrate, the 3rd substrate pinched by said 1st substrate and 
2nd substrate, and a Kushigata electrode for exciting an elastic wave. 
At least one substrate of said 1st and 2nd, and 3rd substrate is a piezo 
electric crystal single crystal, and said Kushigata electrode is formed 
in the crevice where at least one substrate was periodically formed on 
the principal plane on the other hand. As the field in which said 
Kushigata electrode was formed for said 1st and 2nd, and 3rd substrate 
turns into an interface, it is joined directly mutually. Direct junction 
is defecation and junction of the atomic level which carried out 
hydrophilization processing and minded the oxygen atom according the 
substrate front face used as a junction interface to carrying out 
superposition heat treatment. In this structure, it is characterized by 
an elastic wave mainly spreading said 3rd substrate. By taking such a 
configuration, it excels in a piezo-electric property and the degree of 
freedom of a design can offer a large elastic boundary wave component. 
Moreover, said all substrates may be piezo electric crystal single 
crystals. Moreover, said at least one substrate may be chosen from the 
matter which uses silicon, oxidation silicon, and oxidation silicon as a 
principal component. Moreover, said Kushigata electrode may be the alloy 



which uses gold as a principal component. Moreover, the protective layer 

may be formed in said Kushigata electrode. 

[0006] 

[Embodiment of the Invention] Hereafter, it explains to a detail, 
referring to an attached drawing about the gestalt of operation of this 
invention. 

(Gestalt 1 of operation) Drawing 1 is 1 section notching perspective 
view of the gestalt of operation of the 1st of the elastic boundary wave 
component of this invention, and drawing 2 is a sectional view in the a- 
a' section of drawing 1 . The elastic boundary wave component shown in 
drawing 1 and drawing 2 is constituted using the piezo electric crystal 
single crystal substrate 11, the piezo electric crystal single crystal 
substrate 12, the Kushigata electrodes 13 and 14, 13' , and 14' . The 
crevice is formed in the plane of composition of one piezo electric 
crystal single crystal substrate 11 with the predetermined period, and 
the Kushigata electrodes 13 and 14, 13' , and 14' are formed in said 
crevice. In the device which drawing 3 R> 3 shows the piezo electric 
crystal single crystal substrate 11 and the piezo electric crystal 
single crystal substrate 12, respectively, and is shown in drawing 1 and 
drawing 2 , the piezo electric crystal single crystal substrate 11 and 
the piezo electric crystal single crystal substrate 12 are laminated 
without adhesives by direct junction. In addition, although one [ at 
least ] substrate of the 1st and 2nd substrates 11 and 12 should just be 
a piezo electric crystal single crystal, with this operation gestalt, 
both substrates are single crystal substrates. By impressing an 
alternating electric field to the Kushigata electrodes 13 and 14, an 
elastic boundary wave is excited and an elastic boundary wave spreads 
the actuation as an elastic boundary wave component in accordance with 
the interface between both the piezo electric crystal substrates 11 and 
12. This elastic boundary wave is again changed into an electrical 
signal by Kushigata electrode 13' and 14' . In addition, although the 
basic configuration of the elastic boundary wave which used the 
Kushigata electrode is shown in drawing 1 and drawing 2 , in making it a 
filter and a resonator, it changes the number and configuration of the 
Kushigata electrode if needed. 

[0007] Formation of the Kushigata electrode and direct junction are 
large, and the manufacture process of this elastic boundary wave 
component is divided into two processes. Formation of the Kushigata 
electrode is explained first. A procedure is shown for the method of 
forming the Kushigata electrode in drawing 4 later on. After washing the 
piezo electric crystal single crystal substrate 11 first, the 



photoresist mask 15 is formed (a). Next, the substrate side 11 in which 
the photoresist mask 15 was formed is etched in a fluoric acid system 
water solution, and a crevice is formed periodically (b). Next, a metal 
membrane 16 is formed in the field in which the crevice was formed, with 
a vacuum deposition method (c). The desirable thing equivalent to the 
depth of a crevice or slightly thin of the thickness of a metal membrane 
16 is good. Finally the photoresist mask 15 is removed (d). Metal 
membranes other than a crevice also exfoliate at this time, and a metal 
membrane 16 remains only in a crevice. 

[0008] The Kushigata electrode may be formed as follows. A procedure is 
shown for the method of forming the Kushigata electrode in drawing 5 
later on. After washing the piezo electric crystal single crystal 
substrate 11 first, the photoresist mask 15 is formed (a). The substrate 
11 which formed the photoresist mask 15 next is etched in a fluoric acid 
system water solution, and a crevice is formed periodically (b). Then, 
the photoresist mask 15 is removed (c). Next, a metal membrane 16 is 
formed in the field in which the crevice was formed, with a vacuum 
deposition method (d) . The thickness of a metal membrane 16 has 
preferably good depth, EQC, or only thick thing of a crevice here. In 
order to remove metal membranes 16 other than said crevice finally, it 
is failed by polish (mechanochemical polishing) using an abrasive grain 
to delete the front face of a metal membrane 16 and the piezo electric 
crystal single crystal substrate 11 (e). A metal membrane 16 remains 
only in a crevice according to the above process. With an above- 
mentioned elastic boundary wave component, although the Kushigata 
electrode was formed with vacuum deposition, it may use other forming 
methods, such as sputtering. Moreover, with the gestalt of this 
operation, in order to use an alkali system solution in hydrophilization 
processing of a direct junction process, the metal which uses gold as a 
principal component as an ingredient of the Kushigata electrode was used. 
When the metal which does not use gold as a principal component also 
forms a protective coat after the Kushigata electrode formation, the 
direct junction process in the gestalt of this operation can be 
performed satisfactory. 

[0009] Next, a direct junction process is explained. First, the front 
face of the piezo electric crystal single crystal substrate (the crevice 
is formed) 11 which it is going to join directly, and the front face of 
the piezo electric crystal single crystal substrate 12 are defecated. 
Then, hydrophilization processing is carried out. By specifically 
dipping in an ammonia^hydrogen-peroxide solution, a hydroxyl group comes 
to adhere to a front face easily, and hydrophilization is carried out. 



Next, pure water washes enough. Thereby, a hydroxyl group adheres to the 
front face of two substrates 11 and 12. If said two substrates are piled 
up in this condition, said two substrates will adsorb mainly by the 
hydrogen bond of a hydroxyl group. Thereby, the front face of the piezo 
electric crystal single crystal substrate 11 and the front face of the 
piezo electric crystal single crystal substrate 12 join together on 
atomic level, and direct junction structure of both substrates is 
realized. The above direct junction process is performed in ordinary 
temperature. 

[0010] Although bonding strength sufficient also as [ this ] is obtained, 
in order to strengthen bonding strength further, the water constituent 
falls out from the junction interface gradually by heat-treating from 
several 10 minutes at the temperature of 100 degrees C or more for 
several 10 hours with that adsorbed state. In the gestalt of this 
operation, heat treatment of 10 hours is performed at about 200 degrees 
C. Association with which oxygen, hydrogen, and a substrate 
configuration atom are concerned progresses, junction of substrate 
configuration atoms begins from association of the hydrogen bond subject 
of a hydroxyl group gradually, and junction is strengthened by this heat 
treatment. When there are silicon, carbon, and oxygen especially, 
covalent bond progresses and junction is strengthened. 
[0011] The junction structure of atomic level where direct junction does 
not mind the adhesives between two matter is said. With this operation 
gestalt, direct junction is chemical bond structure of the atomic level 
through an oxygen atom which carries out hydrophilization processing and 
is realized defecation and by carrying out superposition heat treatment 
in the substrate front face used as a junction interface. Since direct 
junction is joined in the precision of a crystal lattice, i.e., atomic 
order, and there is no elastic discontinuity of a junction interface, 
the propagation loss of the elastic wave in a junction interface is very 
small. Moreover, since direct junction is used and the junction itself 
takes place in ordinary temperature, in junction, residual stress is not 
produced in a substrate. Moreover, since direct junction is used, 
maintaining a piezo-electricity elastic property [ bulk ] unlike a thin 
film formation process, it is the ingredient combination of arbitration 
and a compound laminated circuit board is obtained by the crystal 
orientation of arbitration. For this reason, it can respond to the 
elastic boundary wave component of various applications. Moreover, since 
bulk substrates are joined, membrane formation time amount is not needed 
like the film, but an elastic boundary wave component can be produced 
within practical time amount. Moreover, an electrode layer can be formed 



only in the crevice established in one substrate, and it makes it 
possible to embed the Kushigata electrode easily by direct junction at 
an interface. Moreover, the same effectiveness as an above-mentioned 
elastic boundary wave component is acquired also with the structure 
which transposed one substrate of the piezo electric crystal single 
crystal substrates 11 and 12 to the low-fever expansion coefficient 
glass substrate or the quartz substrate. About this structure, since a 
low-fever expansion coefficient glass substrate or a quartz substrate is 
the ingredient which can etch easily, a crevice tends [ furthermore ] to 
form it. It is effective in furthermore the temperature dependence of 
the propagation property of an elastic wave being improved. Moreover, 
the same effectiveness as said elastic boundary wave component is 
acquired also with the structure which transposed one substrate of the 
piezo electric crystal single crystal substrates 11 and 12 to the 
silicon substrate. Furthermore about this structure, there is 
effectiveness of the miniaturization of the device by compound-izing 
with a semiconductor circuit. As mentioned above, according to the 
gestalt of this operation, it excels in a piezo-electric property and 
elasticity at a bulk substrate and an EQC, and the degree of freedom of 
a design can offer a large elastic boundary wave component. In addition, 
although the crevice was formed in the piezo electric crystal substrate 
11 and the Kushigata electrode was formed with the gestalt of this 
operation, even if it forms a crevice in the piezo electric crystal 
substrate 12 of another side and forms the Kushigata electrode, it 
cannot be overemphasized that the same effectiveness is acquired. 
[0012] (Gestalt 2 of operation) Drawing 6 is 1 section notching 
perspective view of the gestalt of operation of the 2nd of the elastic 
boundary wave component of this invention, and drawing 7 is a sectional 
view in the a-a' section of drawing 6 . As shown in drawing 6 and 
drawing 7 R> 7, the elastic boundary wave component is constituted using 
the piezo electric crystal single crystal substrate 41, the piezo 
electric crystal single crystal substrate 42, the piezo electric crystal 
single crystal substrate 43, the Kushigata electrodes 44 and 45, 44' , 
and 45' . The crevice is formed in the plane of composition of the piezo 
electric crystal single crystal substrate 41 with the predetermined 
period, and said Kushigata electrode is formed in said crevice. Drawing 
3 shows the piezo electric crystal single crystal substrate 41, the 
piezo electric crystal single crystal substrate 42, and the piezo 
electric crystal single crystal substrate 43, respectively, and the 
piezo electric crystal single crystal substrate 41, the piezo electric 
crystal single crystal substrate 42, and the piezo electric crystal 



single crystal substrate 43 of each other are laminated by direct 
junction. In addition, although at least one substrate of three 
substrates 41, 42, and 43 should just be a piezo electric crystal single 
crystal, with this operation gestalt, all of three substrates are single 
crystal substrates. When operating as an elastic boundary wave component, 
by impressing an alternating electric field to the Kushigata electrodes 
44 and 45, an elastic boundary wave is excited and said elastic boundary 
wave spreads in accordance with said interface. Here, if thickness of 
the 2nd piezo electric crystal single crystal substrate 42 is made thin, 
unlike the elastic boundary wave component of the 1st operation gestalt, 
an elastic boundary wave will mainly spread the inside of the piezo 
electric crystal single crystal substrate 42. An elastic boundary wave 
is again changed into an electrical signal by Kushigata electrode 44' 
and 45' . Although the gestalt of this operation shows the basic 
configuration of the elastic boundary wave component which used the 
Kushigata electrode, in actually making it a filter and a resonator, it 
changes the number and configuration of the Kushigata electrode like the 
1st operation gestalt if needed. 

[0013] By the way, formation of the Kushigata electrode and direct 
junction are large, and the manufacture process of an elastic boundary 
wave component is divided into two processes. First, the method of 
forming the Kushigata electrode is explained. A procedure is shown for 
the method of forming the Kushigata electrode in drawing 9 later on. The 
method of forming the future Kushigata electrodes is the same as that of 
the 1st operation gestalt. After washing the piezo electric crystal 
single crystal substrate 41 first, the photoresist mask 46 is formed (a). 
Next, the substrate side in which the photoresist mask 46 was formed is 
etched in a fluoric acid system water solution, and a crevice is formed 
periodically (b). Next, a metal membrane 47 is formed in the field in 
which said crevice was formed, with a vacuum deposition method (c). The 
desirable thing equivalent to the depth of said crevice or slightly thin 
of the thickness of a metal membrane 47 is good here. Finally the 
photoresist mask 46 is removed (d). At this time, metal membranes other 
than said crevice also exfoliate, and a metal membrane 47 remains only 
in said crevice. 

[0014] Moreover, the Kushigata electrode may be formed as follows. A 
procedure is shown for the method of forming the Kushigata electrode in 
drawing 10 later on. After washing the piezo electric crystal single 
crystal substrate 41 first, the photoresist mask 46 is formed (a). The 
substrate which formed the photoresist mask 46 next is etched in a 
fluoric acid system water solution, and a crevice is formed periodically 



(b). Then, the photoresist mask 46 is removed (c). Next, a metal 
membrane 47 is formed in the field in which the crevice was formed, with 
a vacuum deposition method (d). The thickness of a metal membrane 47 has 
preferably good depth, EQC, or only thick thing of a crevice. In order 
to remove metal membranes 47 other than a crevice finally, it is failed 
by polish (mechanochemical polishing) using an abrasive grain to delete 
the front face of a metal membrane 47 and the piezo electric crystal 
single crystal substrate 41 (e), A metal membrane 47 remains only in 
said crevice according to the above process. With an above-mentioned 
elastic boundary wave component, although the Kushigata electrode was 
formed with vacuum deposition, it may use other forming methods, such as 
sputtering. Moreover, with the gestalt of this operation, in order to 
use an alkali system solution in hydrophilization processing of a direct 
junction process, the metal which uses gold as a principal component as 
an ingredient of the Kushigata electrode was used. When the metal which 
does not use gold as a principal component also forms a protective coat 
after the Kushigata electrode formation, the direct junction process in 
the gestalt of this operation can be performed satisfactory. 
[0015] Next, a direct junction process is explained. The front face of 
the piezo electric crystal single crystal substrate (a crevice is 
formed) 41 which it is going to join directly first and the front face 
of the piezo electric crystal single crystal substrate 42, and the front 
face of the piezo electric crystal single crystal substrate 43 are 
defecated. Then, hydrophilization processing is carried out. By 
specifically dipping in an ammonia-hydrogen-peroxide solution, a 
hydroxyl group comes to adhere to a front face easily, and 
hydrophilization is carried out. Next, pure water washes enough. Thereby, 
a hydroxyl group adheres to the front face of three substrates 41-43. If 
three substrates 41-43 are piled up in this condition, three substrates 
41-43 will adsorb mainly by the hydrogen bond of a hydroxyl group. The 
above direct junction process is performed in ordinary temperature. 
[0016] Although bonding strength sufficient also as [ this ] is obtained, 
in order to strengthen bonding strength further, the water constituent 
falls out from the junction interface gradually by heat-treating from 
several 10 minutes at the temperature of 100 degrees C or more for 
several 10 hours with that adsorbed state. In the gestalt of this 
operation, heat treatment of 10 hours is performed at about 200 degrees 
C. Association with which oxygen, hydrogen, and a substrate 
configuration atom are concerned progresses, junction of substrate 
configuration atoms begins from association of the hydrogen bond subject 
of a hydroxyl group gradually, and junction is strengthened by this heat 



treatment. When there are silicon, carbon, and oxygen especially, 
covalent bond progresses and junction is strengthened. 
[0017] Since direct junction is joined in the precision of a crystal 
lattice, i. e. , atomic order, and there is no elastic discontinuity of a 
junction interface, the propagation loss of the elastic wave in a 
junction interface is very small. Moreover, if direct junction is used, 
since the junction itself will take place in ordinary temperature, in 
junction, residual stress is not produced in a substrate. Moreover, if 
direct junction is used, since it is the ingredient combination of 
arbitration and a compound laminated circuit board is obtained [ and ] 
by the crystal orientation of arbitration, maintaining a piezo- 
electricity elastic property [ bulk ] unlike a thin film formation 
process, it can respond to the elastic boundary wave component of 
various applications. Moreover, since bulk substrates are joined, time 
amount for depositing the film is not needed, but an elastic boundary 
wave component can be created within practical time amount. Moreover, 
with this operation gestalt, an electrode layer can be formed only in 
the crevice established in one substrate, and it makes it possible to 
embed the Kushigata electrode easily by direct junction at an interface. 
Moreover, the same effectiveness as said elastic boundary wave component 
is acquired also with the structure which transposed both the piezo 
electric crystal single crystal substrates 41 and 43 in this operation 
gestalt to the low-fever expansion coefficient glass substrate. It is 
effective in becoming easy to form a crevice in said low-fever expansion 
coefficient glass substrate, and furthermore, the temperature dependence 
of the propagation property of an elastic wave being improved about this 
structure. Moreover, the same effectiveness as said elastic boundary 
wave component is acquired also with the structure which transposed the 
piezo electric crystal single crystal substrate 42 in this operation 
gestalt to the quartz. Furthermore about this structure, it is effective 
in the temperature dependence of the propagation property of an elastic 
wave being improved. As mentioned above, according to this operation 
gestalt, it excels in a piezo-electric property and elasticity at a bulk 
substrate and an EQC, and the degree of freedom of a design can offer a 
large elastic boundary wave component. 

[0018] In addition, although the crevice was formed in the piezo 
electric crystal substrate 41 with this operation gestalt, even if it 
forms a crevice in the piezo electric crystal substrate 42 or the piezo 
electric crystal substrate 43, it cannot be overemphasized that the same 
effectiveness is acquired. Moreover, although the crevice was formed 
-only in the piezo electric crystal substrate 41, it may combine also 



with the interface of other substrates 42 or 43, and a crevice may be 
formed. Moreover, although three substrates were collectively joined 
directly with this operation gestalt, the same effectiveness is acquired 
even if it joins the one remaining substrate to a substrate [ finishing 
/ junction ] directly, after joining two substrates directly. 
[0019] 

[Effect of the Invention] Since the 1st elastic boundary wave component 
of this invention consists of direct junction structure of the 1st 
substrate and the 2nd substrate, an elastic wave mainly spreads the 
junction interface of said 1st substrate and said 2nd substrate. 
Moreover, since the 2nd elastic boundary wave component of this 
invention consists of direct junction structure of the 1st - the 3rd 
substrate, an elastic wave mainly spreads said 3rd substrate. Since an 
interface consists of direct junction structure, it excels in a piezo- 
electricity elastic property, and an elastic boundary wave component 
with the large degree of freedom of a design can be realized. 
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[Brief Description of the Drawings] 

[Drawing 1] 1 section notching perspective view of the elastic boundary 
wave component of the gestalt of operation of the 1st of this invention 
[Drawing 2] The sectional view of the aforementioned elastic boundary 
wave component 

[Drawing 3] The perspective view of a piezo electric crystal single 
crystal substrate and a piezo electric crystal single crystal substrate 
[Drawing 4] The explanatory view of the 1st electrode forming method of 
the aforementioned elastic boundary wave component 

[Drawing 5] The explanatory view of the 2nd electrode forming method of 



the aforementioned elastic boundary wave component 

[Drawing 6] 1 section notching perspective view of the elastic boundary 
wave component of the gestalt of operation of the 2nd of this invention 
[Drawing 7] The sectional view of the aforementioned elastic boundary 
wave component 

[Drawing 8] The perspective view of a piezo electric crystal single 
crystal substrate and a piezo electric crystal single crystal substrate 
[Drawing 9] The explanatory view of the 1st electrode forming method of 
the aforementioned elastic boundary wave component 

[Drawing 10] The explanatory view of the 2nd electrode forming method of 

the aforementioned elastic boundary wave component 

[Drawing 11] The sectional view of the conventional elastic boundary 

wave component 

[Description of Notations] 

11 12 Piezo electric crystal single crystal substrate 
13, 13' , 14, 14' Kushigata electrode 
16 Metal Layer 

41, 42, 43 Piezo electric crystal single crystal substrate 
44, 44' , 45, 45' Kushigata electrode 
47 Metal Layer 
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